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Module No: 



Time: 
5 hours 



Module Jitle: » 

Chemical Oxygen • Demand 
— _ \ ^ ; W 



1, Ijibmodule Title: 



Jopic: Introduction to COD 

COD Analysis ' \ ' . 
• ^ Relationship of CCH), to BOD 



Objectives: ^ , ' 

Upon completion of this module the participant should be able to determine the 
COD of a, sample given proper apparatus and reagents. . • 



Instructio'nal Aids: 

Lab apparatus and reagents 

Handouts 

Overheads 



Instructional Approach: 

Lecture 

Laboratory 

Discussion 




References; 



EPA Methods for Chemical Analysis of Water & Wastewater ^ 
Standard Methods, 14th Ed. * ^ . , ' : 

Sawyer & McCarthy, Chemistry for Sanitary Engineers- ' 
EPA Effluent Mqnitoring Procedures: Nutrients 



Class Assignnients; 
Complete a COD analysis 



« 9 
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Instructor Notes / ^ 

m^Zl^l Xl?r2'^i^' Thfs may be used. ' 

9ro5fSftwS''ortTr^e! ^"PPHed.so th,t' participants work. 

Overheads are 'iocludecf for* content value only the actual overhead should -be 
made with colored 1/4 jnch dry transfer letters. 



. r 



Module No: 



Approx. Time: 



I bour 



ftedule Title: 

COD 



•Subifiodule Title: 



.toph: . ' ' 
Introduction "to COD 



Objectives: 



Upon completion of this, topic the participar^t should be able to: 



ERIC - . 



.1. 

2. 
3. 
4. 



Indicate .what is measured in t-he COD test. ' " 

Indicate how the COD"test re-lates. to the iPOD and COD "tests. • * 

Indicate when- the low range COD test should be used. 

Indicate sampling procedures and sample preservation, procedures -for the 
COD test; . • . ■ ' , 



Instructional Aids: 
Overheads 



Instructional 'Approach: 

Lecture ^"^ — 
Discussion 



References: 



Methods for Chemical Anafysis of waters and wastes 

Standard Methods, 14th^d. , ^ 

Sawyer & McCarthy, Chemistry for Sanitary Engineers 



Class Assignnients:'^, ^' 
Uone , ~ •' 
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Topic: 

Introduction to CQD 



Instructor Notes 



Overhead 

Flow sheet Page^lT 



RJC 



Instruetor Outline: 



1. a. Discuss the COD test "it terms of a 
, measurement of oxygen required for 
oxidation to CO2 and, H2O. . 

/. b. / Explain that COD'test uses- a potTassiunr • 
dichromate in a strongly .acinic solution 
•at an elevated' temperature as the ^ 
oxidizing material. • , 

c. . Indicate that the amount of dicromate is' 
measured after fh^ test 'to determine how 
. much was used in the test. ' A khown 
^ amount is added before the test. ^ 

* ' • . ' * 

^ d. Explain that a reflux condenser must- 

be used to prevent the loss of volatiles. 

e. Explain that for some materiafls such .as 

• low-molecular-weight^atty aci'ds are 'not 
oxidized unless there is a. silver- > 
catalyst present. 

: X ' ' r ' . \ 

f. Indicate tba-t, aromatic hydrocarbons and" 
;^.^?m«^ne are not oxidized" under any - \ 

J. Circumstances.. . ' . , 

Indicate that CQD' values -are greater than 
BOD values for the ,j5ame waste, because " 
the COD test can Qxi'dii^ biologl'cally 
resjstant organic matter such/as lignin'-" 
•not oxidizeil in^-the'BOD test wood-pulping, 
wastes have hTgf lignin values. • ' 

* . i " 

In\dica^ that the COD test cannot 



d ♦ 



a. 



differentiate between biologically ' 
oxidizable and bfologidally inert 01 



matter. 



rganic 



c. 



Indicate that COD anUBOD have a-^good 
correlation-value given a consistant waste 
composition -Such as an-industrial waste. 



\ 



Module Ho: 



•Instructcir Notes 



Page- 



Topic: ^ 

Introduotion to' COD 



Instructor Outline: 



Overhead. Page 8^ 

Low level- 
High level 
COD Test- 



s' Explain that the oxydent, potassium . ; 
dichromate is used'^ one. concentration for 
samples of COD less than -50 |od at^a more 
' concentrated level fpr COD, gre'iiter^ than^ ^ 
50 mg/1. . ' ^ " . 

4. a. Discuss and if possible demonstj^ate • 
sampling procedures. , » 

b. Discuss and demonstrate proper sample 
preservation proceciures. 

H2SO4 to pH Z, .Cool to 40 £ ' 
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HIGH RANGE 



. CHEMICAL OXYGEN DEMAND TEST 



'ID TOiaMG/L 



•^,10 IDO^OOO mg/l 



.<*4 



i 



/ 



V. 



/ 



V 



P«ge. 




Nodule No: 



Approx. Time: 
3% hours 



ftodule Title:- 
COD 



Submodule Title: 



Topic: 

COp'Analysis 



Objectives; 



Uporhscompletlon of this topic the participant should be' able to: 

1. Identify the proper apparatus and reagents, needed' for the COD> f est: 

2. - Properly prepare reagents and glassware for the COD test. 

3. Conduct the COD" test given' sample, reagents apparatus and. procedures 
sheet. 



4. Translate the raw data from the.XOb test Into proper units of expression. 



i 



- J 



Instructional Ai-ds: 

Lab apparatus and reagents per high level handout 
Handouts " , 

Overheads T ? ■ 



Instructional Approach: 
Lab 



Referpnces; ' ! ° . 

Stindard'. Methods, l^th Ed. 
EPA Methods Manual : * - 
'EPA Effluent Monitoring Prpcedures: Nutrients 



C1as^ 



AssT^nnie'nts: 



cMJcnduct. a COD analysis 



f ; 
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rHodule'Hw 

1 » 
1 • * t 


Topic: ' ' , ' \ ^ 
. Cdo Analysis ^ ' / 


[instrqctor Notes: 

1 " if 


« 

In'structor Outline: - " 





Handout Pag^s 12.-21 
COD procedure 
High range 



A 



Handout ' 

.Ber^ch sheet Page 22 * 



1, 
2. 



3. a. 

"c. 

' d. 



a. List and identify the proper, apparatus - 
and reagents needef rot .the 'COD test. - 

a. . Demonstrate the makeup of reagents. 

b, .*^ Have groups of parti cipantslmake up 

required reagents. 

Demon strate^he startup- and ^nd of th6 
COD test. . ( \_ . . I • 

Discuss , sample ditutiorf and. the' gr^n-'" 
color of reduced dicromate. 

Demonstrate stan^rdization procedures. 

Have parti cipahl;s conc/uct a COD high 
sJevel. test and standardize reagents.. - 



4. a. Work'sartple calculations 



h,^ Have panii^i pants triinslate raw data' 
. . from the test into proper units .Qf 
expression. ' • . 



FLOW SHEET: 



STAND^DIZAtlON QF 
FERROUS AMMONIUM 
SUtFATE - ^ 



/ * 
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\ 
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0' 




BLANK 



OXIDATION 



1 

? 



TITRATIQN 



CALCUUTldNS 
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CHEMICAL OXYGEN DEMAND (COD) 
Introdu ction • > 
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"""^e chemical o>o'gen. demand (COD) is an important test wh.ich 
Pleasures the organic strength of -wastewater. . it*measur^s those organic ' 
.materials which can -be> oxidized by a strong chemical oxidizing agent, in " 
this case potassium dichromate. The units of measurement^f COD are in 
terms of the- mg/1 of ojo'gen involved in the-oxidation reaction. 

- The COD rfieasures some organic materials that bacteria are uVble" 
to utilize in the 5-day BQD test. In .additio(j, wa&te-which is too toxt^ 
for bacterial oxidation can be measured. For these reasons, the BOD' yalues 
are normally .50 - 70% of the COD. In ^dditioh, the COD tes^ has the 
advantage of requiring only about three hours' compared to five days for the 
BOD. ' ' « • - 

• In the test^^j^»e>^^age sample is>mixed with mercuric sulfate,' 
sulfuric.acidlsilveV sulfate reagent and 4fe potassium.didf,romate oxixli'zin^ 
agent. The mixture is then reflux^d (boi^led and'recond?nsed) for two hours 
to insure. maximum oxid^ion.^ Since a known amount of cTiemicalL. o^gen in the- 
form of potassium bichromate (K2CR2O7) is added to the mixture, \he amount- 
^f oxygen used can be determined/by mesisuring the amount of potassium 
aichromate remaining after the, reflux period. This is accomplished by 
titra^g ihe pataksium dichromate witlj standardized ferrous gnmonium sulfate. 
The COD, is then expressed as mg/1 or ppm». - " " 

The mercurip-sQl fate is added to the reflui to prev^t in'^rference 

m 

as a catalyst to aid in the • 
oxtdatibii^of^me q^^^^ alcohols and acids. Acid conditions necessary for 
.the axidatibn 



maintained, by the sulfuric acid. 



^ Equipment 

Reflux a>Ft|ratus -w/Friedrichs style .condenser. 

250-nil Erlenmeyer flask with ground .glass neck, sue. 24/40. * 

Hot plate with 1,300 watt rating. ^ v , v 

' , 500-ml wide rnputh Erlenmeyer flask. , - ' ' 

.'^ . ^ . . . ' ' ' " ' 

Buret and Buret stand. * . 

10 and 20-ml volumetrlc'pipettes. ' 

2 50-ml graduated cylinders. , ^ . 

Glass beads * % ^ ^ V J 

Reagents ' " ' • 

1. standard Potassiu m. Pi chrpmate (K2Cr2Q7) 0.25 

Dissolve 12.25^ g dried K2Cr207 in distilled water and dilute to onei liter 
with distilled -water. K2(^7^must be previously dried at 103° C. for two 

(2) hours. *^ ^ . . . ,• 

" ■ ^ •■ " •' •' V 

Sulfuric Aci^ (H2,S04) Si.lver Sulfate (Ag? Sp4) Reagent • : " 

- V' r ' — 7 77 ' 

Add.22/g of Ag2 SO4 to a 9 lb." bottle of concentrated H2 S04.'- It may . . " 



2 



3; 



4. 

v. 



take'bne to two 4aysVor the* Ag2 SQ4 to dissolve. • . * .. 
Standard Ferrous 'Anwoni um Sulfat e (Fe (NH4)2 (^04)2 • 61^20 Solution p. 2j5 

^ ' 1 = ■ ^ ■ ' " — r—. — ^ 

Dissolve 98 g (Fe (NH4)2 •(S04)^ . 6H2O) ip distilled water, add 20 mV; • 
concentrated H2SO4, cooUand dilute to one liter with distilled water. 
This solution is unstable and must be standardized with each set of tests: 
Ferroin Indicator - 

Dissolve 1.485 g 1, 10 phenathroline (Ci2H^2 • H2O) and_0^e95 g. Iron (II)' 
sulfate crystals (FeS04 . 7H2O) in distilled water and dilute to-lOO ml" 
with; distilled water." ' . /•') • " - 



5. Mercuric Su1fg,te (HgSpA) 

Analytical grade^crystals. 
Pr&cedure ' 



V 



1. Stjindardize Ferrous Airmoniuin Sulfate (FAS) S olution 

' f . 

While the scampi es and blank are refluxing (Step #8 below) standardize 
the FAS solution asVollows: . ' v. ^ 

a. Dilute 10.0 ^^nl standard potassium dichromate to about 100 ml with 
^distilled water. Use a volumetric pipette to (nebu^e the 10.6 ml^ 

b. Add 30^ ml concentrated H2SO4 and cool. ^ ' ^-r'-^ 
?!. Add 2-3 drops^ferfoin indicator. 



d. Titrate with the ferrous ammonium sulfate in the buret. The color 
changes fY^om orange to blue-green to y^tidish -brown. The end-point 
, is the sharp change from bluer^re^ri to reddish-brown, although the 
' blue-green ma^y reappear on standing. ^ 
Calculate f)orn6i*lity of FAS. ^ " 

tJorraality', ,FAS = ' . 

(ml. 2^2Cr20y) x Nonnality, )[K2Cr207) 
" • ^ ml. FAS . ' 



e. 



= (10 ml) X (0.25)0 
ml. FAS 



♦ 2.5 
ml*. FAS 



2. Place 0.4 g HgS04 in each 250 erlenmeyer flask 



•Duplicates- should' be run for each example. "'^^ ' ' 
.3. Add 2T).0 ml Sample 

Or duluted^ sample to the reflux flask. '.Be sure sample 1s well mixed. 
- If large particles exist, sample should be homogenized. Use volumetric 
' pipette for this transfer. 
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4. Add 10.0 ml Standard, IC2Cr207 , . • 
To the reflux -flask. Use v^umefric pipette. • 

5. Add 30 ml Sulfuric Acid - Silver Sulfate Reagent ^ 

To the reflux flask. Use caution. Add a little at a time with constant 
mixing. • - >• ' 

6. Prepare Reagent Blank ^ * . 

Repeat stepsZ - 5 above except iQse distifled water. in place of the ^ 
20.0 ml of sample;"^ ' ^ , . 

7. Add Glass Boiling' Beads^ - ^'^ 
About is - 20 bea^is to each reflux flask. ■ 

8. Reflux Samples and Blank . > , * ' ' 

Make sure contents are thoroughly mixed before proceeding to heating 
step. If this is not done, local hot spots may'cause the flask' to > 
' explode. 



., ' * . 
^ . ' . . <• 

Reflux for" two hours. 

. ■ < ■ ■ ' ' - ' ' * ' . 

If th^ mixture tucns. completely green, the sample is too s-trong. Dilute- 
the samiye further and repeat the procedure. ' 
9. Wash Condenser and Dilute . " ' ' 

After allowing the mixture to cool, wash down the condenser with about 
2^ ml distilled water.^ Transfer flask contents to a 500-ml wide mouth 
Epl^meyer fTask,^ashing out the reflu^i flask 4 or 5 times with 

J, 'dis,tillSd water, pp' not discard boilii^g beads. Dilute to about 140 ml 
with distilled water. - Cool again to room||^perature. ^ 

10. Add,2 - 3 Drops Ferroin -Indicator \ , . 
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11.- Titrate With FAS ^ ' . ' ' .- 

■ . ■ — ' ' 

^ Titrate to .thfr re'd dish -brown end-point as in the standardization of FAS". 
Remember to .record initial and final buret readings when carrying out 
, ^ titrations. 



Calculations - " • • . / 

^Calculate ml of FAS used by subtracting initial from final buret readings: 
a = ml FAS used to titrate b'lank - . , 



b = ml FAS^ used to titrate sample , • 

• ' * • • - ' ^ •• . . ■ 

Calculate COD (mg/1 or ppm) where N = Normality oY FAS as detkriiined by 

standardization. -■ . 

^ « *\ 

COD, mg/1 = (a - b) x N x 8000 , -. ' ' 
ml original sample - 



1 
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CHEMICAL -OXYGEN DEMAND (Low Ldvel ) ■■ 
, 1. Scope and Application' \ 
- 1.1 The scope of this modi fi celadon I of the Cheical 0)o^gen Demand (COD) 
test i^ the sanje jas for theftl^ level teit. It is applftable to 



ind industrial wastes with 



samples having a ,COD in 



'1 



the analysis of surface waters', domestic 
low demand charaitqri'S^tics. 
1.2 This method (low level) is applicable for 
therange of 5 -'50 mg/1 COD. 
2. . Surmiary of Method ^. - 

2.1 Organic and oxidi.zable inorganic'substancLs in/an aqueous sample, are 
oxidized by potassium dichromate solution in 50 percent {by^ volume)' 
sulfuric acid i^ solution. The excess didhromafe is- titrated with 
standard ferrius armionium sulfate usin^g prUophenanthroline ferrous 
complex, (ferriin) as an indicator. ' l- . • 
3.. /Sampling and Preservatiion' • v y\ ^ 

3.1 Collect the samples in glass fcottles. if possible. Use of plastic 
containers is.penniss|ble if it is known thai no organic- contaminants 
are present in the cpintatqers. 
'3.2 Biologically active samples should be tested aV soon,as possible."' 
: • . Samples , cdntaining settleable material should bl well' mixed, preferably 
. homogenized,' to permit removal of representative\aliquots. 
3.3 Samples m^ be preserved with sulfuric acid at a\-ate,of 2 ml of 
cone. H2SO4 per Ifter of sample. 
4. Interferences 

: 4,1 Traces of organic material either from the glassware! or atmosphere m^y . 
• - cause a gross, posWve error. ' \ ^ , 
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4.*2 Volatile materials may be lost when the sample temperature rises, 
during tHe sulfuric acid addition step. 

4.3 Chlorides are quantitatively oxidizfed by dichromate and represent- a 
positive interferences Mercuric sulfa.te is^added to the digestion'-, 
flask to complex the chlorides.^h^reby effectively eliminating the' 

. interference on all but'prine and esjuarine samples. 
5. Apparatus 

5.1 Reflux apparatus: Glassware should consist) of a ,500 iln trlenmeyer 
' ' flask or a 300 ml round botlTom flask made of heat-rtfsistant glass 

, " connected to'^a 12 inch Allihn condenser by means of a ground glass 
V joint. V Any equivalent reflux apparatus may be sub^ituted pro\n'ded. 

ithat a ground-glass connection is used between the flask and the 
condenser; " x . ' • . 

■6. Reagents • ' t ♦ - . . ' ^ 

• 6.1 Distilled water:" Special precautions shoul4 be»Taken toMnsure 
.th^t distilled water used in this test bellow in organic matter. 

6.2 Standard potassium dichrdmate solution (0>025N): Dissolve 12.259 g 
K2Cr207, prim?iry standard grade, previously dried , at 103° C for two 
hours, in distilled wa'ter and dilute to 1000 ml. Mix this solution " 
thoroughly then dilute 100.0 ml to 1000 tnl -wit^» distilled water., 

•-• ' 6.3 Sulfuric •acid'^ reagent: Cone. H2SO4 containing 23.5 g silver sulfate, 
V Agg SO4, per 9 lb. bottle. (With continuous stirring, tWsiTver 

sulfate/mjy be diss olved^in .ab^ut 30' minutes.) - . '- 
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6.44 Standard ferrous ammonium sulfate (0.025 N): • Dissolve 98°J^)f 

(NH4)2 604)2 . 6H2O in distilled water. Add l&-ml of cone. 

■H2 SO4 (6.8), cool .and dilute to 1 liter. Dilute 100 ml of thfe 

solutitin to 1 liter with distilled water." This sol uti'ojr- must be 

standardized daily against K2CR207^5X)ltit'ion. ■ s ' 

6„4.1 Standardization: To 15 ml of distilled water add 10.0 ml of| 

0.025 N K2Cr207 (6.2) solution. Add 20 ml o| SP4 (6.8) and 
I- . ' >. • 

; ' cool. Titrate with ferrous ammonium sulfate" (6.4) using 1 drop, 

r 

Of ferroin ipijicator (6.6). The color change is sharp, going 

from blue-green to reddish-brewn. 

M (mlK2Cr207) (0.025) ^ . 

. ''^^^^^'^r- Fe (NH4)2 (SO^^ 

6.5 Mercuric sulfate^ Pow^p^d HgS04 ' • . ' ' 

6.6 Pherfanthroline ferr(/Us sulfate (ferroin) indicator solution: Dissolve 
1.48 g of 1 - 10 (ortho) phenantHroline monohydrate, together with 

• 0.70 g of FeS04 . 7H2O in 100 ml of water. This indicator may be 
. purchased already prepared. V ' ' m, ' ' ' 

6.7 Silver sulfate: Powdered Ag^ SO4 . , 

6.8 Sulfuric acid'(sp. gr. 1.84):' Concentrated H2 SO4. - \ 

7. Procedure > . . " ^ 

7.1 Place s^eral boilwg stones in the reflux flasic, ^ol^ed by Ig of ' 
" . ' ' Hg SO4 (6.5). Add- 5.0 mKconc. H2SO4 (6.8); swin> until mercuric 

sulfate has dissolved. Place reflux flask in an ice bath and slowly 
add,^witli swirling, 25.0 ml of 0.025 N K2Cr207 (6.2). Nov/ add 70. ml 
of sulfuric acid-silver sulfate solutiph (6.3) to the cotyled refl^ 
► . ,flask, again \ising slow aHltion with swirling motion. 
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/ ' - 

'. 1 J i . ^ ^ 

7.2 With the reflux flask stilf in the 1ce['bath,!rif1ace ^a;0 nil of sample o/ 
an aliquot diluted to 50.0 ml into'the refkix. flask, -t- ' 

CAUTION: Care must be taken to assure that the contents of Tthe' ^ 
flask are weW mixed. If not, superheating may result, and the • 
mixture may be^blown out of the open end of the condenser.. Attach 

the flask to the cbndense^ and start the' cooling water. 

• '. ■ . • ■ - ^ ♦ 

7.3 Apply' heat to the flask and reflux for. 2 hours. For some waste 
waters] th^ 2-hpur reflux peribi^ is not necessary. The t\me» required . 



to give the; maximum oxidation for a wastewater of constant or known 



. composrtWm^ be determined and a shorter period; of refluxing may 
be permissible. " ^ ■ 

7.4 Allow ^-the flask to cool and wash down the condenser witb-^bout 25 nil 

• of distiTied water. If a round bottom flask has been used, transfer 

> - - 

the mixture to a 500 ml-^Erlenmeyer flask, washing out, the reflux 
flask 3 or 4 times with distilled wa±er". ollute the acid' solution 
to about 300,ml with distilled water and allow the Solution to cool 
to about rfaom temperature. Add 8 to 40 drops of ferroin indicator 

to the solution an^ titrate the excess dichromate with 0.025 N 
■ferrous ammonium sulfate* (6., 4) 'sofuti on to t»re end' point. The color 
change will be sjiarp, changipg from a blqeT-green ta-ii reddish hue^ ' 

7.5 Blank ~ Simultaneously run a* blank determination following the^ 
'details given .in (7.1) and (7.2); but- usiHg Tow COa water in place 

Of sample. / \ w - ^ ^ 

8. Calculation * . 

8.1 Calculate, tli^ Bp& in the saiiipfe in mg/1 as follows: ' 



1. 



ft* 
I 



COD, mg/liter = (A7B)W x :80'ob 



Where ^ ^' ' ' 

' -A = miniliters of Fe(NH4)2*, (204)2 solution requirefd for titration 
"blank, ^ A ^ - ' ■ 

B = milliliters ofTp(NH4)2 (504)2'"solution reqjiired for titration of 

the sample, . * 

N = normality of the Fe(NH4')2 '($04)2 solutior^nd - / 
S = milliliters of sanple used f^w^he. test ^ k^'^ 
Precision and Accuracy ' : - ^ . ^ ^ 

'9.1 Eighty-six analysts in fifty-eight leiboratori^^iahalyzed a. distilled 
water' solution containi-ng oxtdizable orgaoic material equivalent to 
12\3 mg/1 COD. The standard deviati'on was'^f A%15 mg/1 fcOD with an 
accuracy, as percent relative error (bias) of 0.3%. (EPA >lethod ^ ' 
Research .Study 3,) 
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'DATE 



SAMPLE 

.ML -OF SAMPLE 
ML OF ACID RE.AGENT 
ML OF DICHROMATE 
"START OF BOILING^ 
END OF BOILING ^ 

ML OF Fi-A.S. u/eD 

I ' 

C.O.D. MG/L . 
SAMPLE 

ML OF SAMPLE , 
ML OF ACID \ 
ML^^lF^DlbjlRO^IATE 
START OFrBOILING 
I END OF BOILING ' 
W OF F.A.S USED 
\.6.d. MG/L 



,F.A<'S. STANDARDIZATION 
ML.-OF DICHROMATE 
ML OF F-.A.S 

NORMALITY OF, F.A.S. yT 

I 

SAMPLE • 



.$AMPLEj_ 
'SAMPLE_ 



AVE 



AVE C.O.D. 



J\VE C.O.D. 

23. 
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Module Mo: 



Approx. Tinje; 



30 Min. 



Module Title: 

cib . \ 



Submodule Title: 



-Ui_ 



Topic:. 



j-^elationship of gp6 to BOE 



Objectives: - 

Upon completion /»f this topic the' participant s'hould be able to: 



1-. Predict BOD dilations from COD results given an historical set of BOD 
and COD results for the sample.' 



/ 



Instructional Aids: 
Overheads 



Instructional Approach: 
* ♦ 

Disoiission 



TT 



. \ 



References: 

Sawyer and McCarthy, Chemistry for Sanitary Engineers 



Clasi Assignments: \ 
None ' 
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[Inst rue torUotes: 



Topic: ^ ' ^ ' ' 
Relationship, of COD to BOD^ 



Overhead Page 2^ 
BOD COD data , 



1 ns true tor^Out line: 



1. a. Discuss- predicting BOD dilution fact"o^s ' 
-from COO data. 

'-4 * ; 

:b. Work '€x^mple problems. 

c. Show hoi to determine a x:orrelation factor 
from a ^et of BOD - COD data./ 



4» 



J 



fit. 



.J. 



ERIC 
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T 



T 
T 

T 
T 



f 
F 



F 
F 

F 
F 



• cob valuefs are 'normally fjigher then BOD values. ' 

IfLf°d1geltioj^ ^"^ ^""^ •^^"'^ °^ solution is green 

. ' •' • 

The titration of COD sample determines the amount of potassium ^ 
dicromate left. . 

A blank COD analysis needs got be run. . ' " 

^P>°$f''?Jl!%n?' estimated from a COD value .given,, a. historical 
set of COD-BOD. values for the sample. ' '> 

FAS titran^ need to he standardized weekly*. ^ 

A COD sampk may be preservet^ with- acid and cooling for 7 days. 
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